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ABSTRACT 

The Alaska Dcpartmcnt or Fish and Gamc conducted 129 hydroacoustic surveys, analyzed 31 , I  73 fish for 
agc, wcight and lcngth da~a, and made biomass asscssmcnts from 36 spawn deposition surveys on hemng 
(Clupea harengw. pallasi) stocks throughout Southcast Alaska from the fail of 1986 through the spring 
of 1991. Arcas surveycd included Kah Shakes, Cat Island, Craig, Anita Bay, Port Camden, Seymour 
Canal, Juneau, Tenakee Inlct, Sitka Sound, Hoonah Sound and Lisianski Inlet, with priorities established 
by action of the Alaska Board of Fisheries. Hydroacoustic estimates were made using Department vessels 
with samples for agc-wcight-length analysis taken from either the spawning grounds, the commercial 
fisheries, or from mid-water trawling during hydroacoustic surveys. Egg deposition biomass surveys to 
assess hcrring cscapcmcnls and lo document spawning ground conditions were made using SCUBA, with 
the total biomass of spawning hcrring computed from estimates of egg densities related to the area 
rccciving spawn. 



INTRODUCTION 

The abundance of hcrring (Clupea harengus pallasi) in Southeas1 Alaska exhibits wide fluctuations from 

year lo ycar. In ordcr lo monilor thcsc changcs, a data base rcflecling abundance, age structure, and 
spawning succcss is rcquircd to managc Lhc resourcc. 

Thc goal ol'lhis projccl was lo provide biological data necessary for the scientific management of hemng 

stocks by the Alaska Dcpanmenl of Fish and Gamc (ADF&G) throughout Southeast Alaska. Objectives 

rcquircd to accomplish this goal are as follows: 

1 .  Rcfinc and dcvclop hydroacouslic equipment to make reliable herring biomass estimates. 

2. Conducl biological sampling in Sourhcas~ Alaska for age and growlh analysis to determine stock 
condilions. 

3. Dcvclop, conducl, and cvalualc spawning ground success lo provide life history information and 
spawner biomass dala lo usc as a comparison to hydroacoustic estimates, and as a basis for 

cstablishing commcrcial harvcst quotas. 

4. Conducl in-scason managcmcnt rcsponsibililics as required. 

Fishery L)escription 

Thc Southcasl Alaska Rcgion is a composite of lwo hcrring statislical areas. Area A, the Southeast Alaska 

Arca, encompasses thc warcrs of Alaska south of Cape Fairweather and north of the International 

Boundary at Dixon Entrancc. Arca D, the Yakulal Arca, extends west from Cape Fairweather to Cape 

Suckling (Figurc 1). Commercial winrcr bail, sac roc, spawn on kclp, fresh bait pound and tray pack 

pound fisheries occur in thc Sourhcasr Alaska Arca. Only a winlcr bail season is provided by regulation 
in lhc Yakulal Arca. 

Pacific hcning stocks arc found throughour rhc Southcasr Alaska Region (Figure 2). These hemng stocks 
vary grcatly in sizc and productivi~y. In pcncr~l, thc slocks lhat spawn on the outer coastal areas are more 

productive than slocks thal spawn in [he inside walcrs. Southeast Alaska herring stocks have been 

commercially harvestcd sincc a salting operation was in initialed the 1880's. From the 1890's to the mid- 
1960's thc catch was uscd primarily lo supply hcning for reduelion to meal and oil. The reduction fishery 



occumd on mixcd slocks of feeding herring during the summer months. The reduction fishery production 

pcaked during the 1920's and 1930's when annual harvests commonly exceeded 50.000 tons (Table 1). 

Thc reduction industry was phased out in the mid-1960's due to a decline in the abundance of herring 

combined with thc dcvclopmcn~ of the Peruvian anchovy reduction industry. 

Southcast Alaska hcn-ing stocks have historically supplied most of the bait for Alaskan commercial 
longlinc and crab fishcrics. This harvest occurs during the fall and winter months, a time when bait 

quality is best, on discrclc wintcring schools in major bays and inlets. Most of the bait harvest is taken 
by pursc scinc gcar. During this 5 ycar reporting period, herring have been taken commercially for bait 
from Bocas dc Finas and Mcarcs Pass ncar Craig. Slocum A m ,  Tenakee Inlet and Lisianski Inlet (Figure 

3). 

Currently, most of thc annual hcrring harvcst is takcn during the spring sac roe fishery which developed 

in thc carly 1970's. Thc site roc lishcry lakcs hcning immediately prior lo spawning when egg maturity 

is highcst and thc product has [he grcatcst value. Thc fishcry utilizcs pursc seine gear in Sitka and Juneau, 

and gill nct gcar in Kah Shakcs and Scymour Canal (Figurc 4). 

A wild, spawn-on-kclp lishcry occurred during thc 1960's; however, this fishery was phased out in the 
carly 1970's. A ncw hcrring spawn-on-kclp pound fishery, approved by the Alaska Board of Fisheries, 
bcgan in thc spring oS 1990 in Hoonah Sound and occurred in 1991 as well (Figure 5). 

A frcsh bait pound Sishcry, with quolris sci by thc Board of Fisheries, is thc smallest of the commercial 
lishcrics in Southcasl and has arcas opcn to lishing in Scow Bay, Farragut Bay. Silka Sound, Tee harbor, 

Indian Covc, and Lisianski Inlct (Figurc 6). Catches in thc bait pound fishery are low, with few 
panicipants. 

Thc commcrcial utilization of Southcitsl Alaska hcrring resourccs is very controversial. Although the 

subsistcncc and pcrsonal usc harvcsl lcvcls arc a minor portion of the total annual take, these uses are 

considcrcd important lo local rcsidcnls. The commcrcial harvesting is viewed by much of the public as 

having a grcal impact on thc local availabilily of hcning. Additionally, herring are a major forage fish 
and their abundiincc is vicwcd as ncccssary lo cnsurc hcallhy populations of predatory fish such as salmon 

and halibut. 



HYDROACOUSTIC ASSESSMENT OF SOUTHEAST ALASKA HERRING STOCKS 

Objective 

Rcfinc and dcvclop hydroacoustic equipmcnt to make reliable herring biomass estimates. 

Procedures 

Hydroacous~ic survcy and asscssmenl tcchniqucs enablc researchers to conduct biomass assessments of 
hcrring concentrations whilc thc fish arc in dccp water, gcncrally in wintering or pre-spawning 

congrcgalions. Hydroacouslic surveys of pacific hcrring populations have been conducted in Southeast 
Alaska sincc as carly as 1971 and arc thc subjcct of ongoing rescarch worldwide as well as in Washington, 
Canada and Southcasl Alaska. In Soulhcasl Alaska during thc late 1970's and 1980's, the standard 
hydroacoustic data acquisition syslcm for most survcys was bascd on a modified 105 KHz Ross 200A 

cchosoundcr. Signals from thc cchosoundcr wcrc hctcrodyncd to 5 Khz and recorded on analog magnetic 
tapc, in this casc a Tcac tapc rccordcr.modcl4070g, for later analysis. The signals from the receiver and 

cchosoundcr could bc vicwcd with thc assislancc of a Phillips Model PM3233 oscilloscope. The acoustic 

systcm uscd sincc 1988 includes a calibrated modilicd Ross 200A echosounder, a Sony Model PCM-Fl 

audio digitizer, plus a Sony SL2001 Bcla machine LO rccord and storc audio signals. The system operates 
a1 15OKHz with a 7' circular transducer. Thc advanccs in tcchnology produced a much cleaner signal of 

dcsircd targcls with a largcr dynamic rangc. I t  is anticipatcd thal Lhe Department will upgrade the current 
hydroacoustic systcm again within thc ncxl ycilr. Plans arc to incorporate the newer Biosonics Model 101 

cchosoundcr and Biosonics Modcl 171 inlcrkicc wilh Lhc current acoustic gear now employed. In 
conjunction wilh a Biosonics Modcl 121 inlcgrr~lor, acoustic signals could be analyzed on-board by 

Department pcrsonncl, allowing rcal-timc cslimatcs. 

Hydroacoustic survcys arc conducted in known hcrring conccntralion areas from October through May, 
with Novcmbcr and March as largctcd limc pcriods. Two biologisu; working full time, plus support from 
arca managcmcnl biologisls, arc rcquircd lo conduct tlic survcys. Survcys require defining an area that 

cncompasscs a hcrring conccntralion. Thcsc arcas arc gcncrally wilhin traditional wintering or pre- 

spawning staging arcas wilh lhc cxacl boundarics dc~cnnincd by searching with sonar. A series of 
asscssmcnl survcys arc lhcn conducked on thc arca ol' hcrring concentralion. The vessel records the 

hydmacoustic signals reflcctcd back from thc lish ovcr a series of transects spaced evenly over the area. 

Dcnsity is dclcrmincd by intcgraling thc sircnglh of the returning signal by water depth and converting 



to pounds with a herring signal strength standard. The area is determined from measuring the surface area 
lrdnsectcd. During survcys, mid-watcr lrawl samples are also conducted to determine size, age, and 
spccies composition of targets observed. The Dcpanmcnt presently has one mid-water trawl with a 30 
ft. x 30 ft. opcning, equipped with a Furuno Model FNR-200 Mark I1 net recorder. After the surveys are 
complctcd, thc magnelic t a p s  are analyzed by echo integration within the Department or via contract with 
Lhc University of Washingion. or thc Biosonics Corporation. In certain instances where accurate computer 
analyzcd survcys arc no1 possiblc duc lo hcrring distribution, visual cstimates are made by experienced 
obscrvcrs. 

Results 

Hcmng slocks thmughoul Southcast Alaska wcrc acouslically surveyed from the RIV Steller, a 72' vessel 
owncd by thc Dcpanmcnl, or visually cslimalcd from onc of the other Department vessels during 
Novcmbcr through April. Thc standard uscd lo dclcrminc thc ponion of herring to include in the estimate 
of' malurc hcrring spawning biomass is any fish grcalcr than 185 mm standard length. Smaller herring 
wcrc not included in thc miilurc biomass cslimalc. During the contract period we analyzed 72 
hydroacouslic survcys with ~ h c  aid of' thc compulcr and made visual eslimates of 90 surveys of which 
lhcrc wcrc 33 pairs of obscrvalions (Tablc 2). Dclailcd records were kept of specific herring survey 
locations LO aid in rclocating hcrring conccntralions. The number of surveys computer-analyzed fell 
dramatically during the conlriicl pcriod from 27 in lhc 1986-87 season, to 0 for the 1990-91 season. The 
rcasons for ihc dcclinc in nurnbcr of hydroacouslic survcys included an increased reliance on spawn 
dcposilion survcys as a morc accuralc cs~imarc of thc maiurc biomass, and the decreased time the manned 
vcsscls wcrc availablc lo thc projccl. Thc comparabilily of visual and computer-generated estimates are 
fiiirly closc whcn thc sizc of thc cslim;~ics arc lcss than about 5,000 tons. However, as the computer 
cslimalc bccomcs grcatcr, Lhc obscrvcd diffcrcnce bctwccn thc computer cstimate and the visual estimate 
also bccomcs grcalcr (Figurc 7). Thc lmc biomass in thosc cases is unknown, but several of the computer- 
gcncrdlcd numbcrs wcre much largcr lhan anticipalcd. Thc accuracy of computer-generated hydroacoustic 
cstimatcs is dclcrmincd by scvcral mcitns, including a sampling program lo determine the species targeted, 
and thc sizc composition of thc hcrring within lhc survcy arca. The proportion of a particular spawning 
stock within thc survcy arca during thc limc of lhc survcy and the chance that a wintering concentration 
may bc composed of 1wo or morc spawning stocks complicates thc rcliabili ly of hydroacoustic estimates. 
Point cslima~cs, oblaincd by avcri~ging lhc rcsulls of rcplicalc surveys, and summing the estimates from 
distinct arcas, arc uscd as a bcsl cslima~c of popula~ion s ix ,  and can be compared to estimates derived 
from spawn dcposilion cslimalcs (Tablc 3). 



Individual acoustical survcys oftcn have a considcrable variation between replicates. If sufficient effort 

is madc, howcvcr, a rcliable acoustical cslimatc is possiblc by using the average of several computer- 
assistcd survcys of a known portion of a spawning stock, coupled with a sampling program that accurately 

describcs Lhc size of lhc fish mcasurcd. During this contract period we attempted to obtain accurate 
hydroacoustic cstimntes of thc Craig area in 1988 and 1989, when the population was growing 
dramalically, and we wcre fairly successful. Wc were not successful in developing accurate estimates in 
most of the othcr arcas bccausc a largc ponion of the spawning stock could no1 be located prior to 

spawning (Kah Shakcs, Silka and Hoonah Sound), our sampling did not reflect the true age, size and 

spccics composition of thc fish survcycd (Lisianski and Tenakec), or we did not expend sufficient effort 

(Scymour and Juncau). A comparison of avcragc paired hydroacoustical and point spawn deposition 
cstimatcs has a signilicanl corrclaiion, with an r-squarc value of .61 (Figure 8). 

AGE COMPOSITION AND GROWTH 

Objective 

Conduct biological sampling on herring in Soulhcasl Alaska for agc and growth analysis to determine 
stock conditions. 

Fieid Sampling 

Hcrring wcrc collcc~cd during rcsc;ircll survcys and thc commcrcial fisheries from stocks throughout 

Soulheast Alaska. Collection gear varied among localions and ycars, but included purse seines, cast nets, 

mid-watcr trawls and gill ncu. Trawl samplcs wcrc oblaincd using the RIV Steller. Small hand seines 
or cast ncLs wcrc uscd when lish wcrc samplcd in shallow water during spawning. Sampling was 

conducted on Lhc spawning grounds, and in prc-spawning, arcas and winlcring areas. Herring sampled 
from thc commcrcial lishcrics wcrc collcclcd I'rom individual fishcrmcn or tenders on the fishing grounds. 

During sampling, herring wcrc generally collcc~cd from scveral different net sets and the time and 
geographic localion of collcclion wcrc I-ccordcd. Six-hundred fish from each stock was established as a 



target collcclion goal. All fish wcrc cilher proccsscd fresh, or they were frozcn for examination and 
collcclion of scalcs in Lhc laboratory. 

Laboratory Methods 

Immcdialcly aftcr Lhawing, the standard lcngth (mm) of each fish. (tip of snout to posterior margin of the 

hypcral platc) was mcasurcd on a calipcr measuring board. Fish werc weighed to the nearest whole gram 

on an clcclronic balancc. 

A scalc was rcmovcd from cach fish LO allow agcing of the fish. Scales were cleaned and dipped in a 
solution of 10% mueilagc gluc and walcr and placcd unsculptured side down for permanent mounting on 
glass slidcs. Aging was conduclcd using a dissccling microscope, varying the light source for optimum 

imagc of annuli, or by using a Microfiche rcadcr. Scale reading results were spot-checked by a second 
rcadcr for agc vcrilicalion. Thc fish wcrc assigncd an anniversary dale for each completed growing 

scason. All samplcs wcw collcclcd before growlh had rcsumed in lhc spring. For example, if a herring 
halchcd in [he spring 01' 1980 ;~nd was collcclcd in Lhc Pdll of 1987, two growing seasons had occurred 

(agc 2). If lllc hcrring had bccn collcclcd in lhc spring of 1988 bcforc growth had resumed, it was also 
rccordcd as age 2. 

In ordcr to supply rapid ;igc frequency analysis. a ficld mcthod utilizing plastic mylar was used. 

Approximalcly 100 hcrring wcrc placcd on a mylar shccl and standard lengths were marked with a soft 
lcad pcncil. Fish ovcr 185 rnrn standard Icngdl wcrc assumcd to contribute to the spawning population; 

smallcr hcrring wcrc considered rccruils. Subscqucnl hydroacoustic cslimates of total biomass were pro- 
ralcd into pounds of malurc and pounds 01' immalurc fish, accordingly. 

Growth Analysis 

Thc relationship bc~wccn hcrring Icngth (L) and agc (1) was dclined using the von Bertalanffy growth 
modcl (Funk and Sandonc 1989): 

Thc lcngths used for modelling corisis~cd ol' 1nc;lll Icl~glhs-a~-agc for cach unique combination of age, 

geographic localion and gcar lypc. 7'1ic paramckrs. L,, K and 10 werc cslimated by weighted, non-linear 

least squarcs, weighting by thc samplc sizes associalcd wilh cach mean length. 



Thc rclalionship bclwccn mean wcighl and mcan lcngih was modellcd using an allometric relationship: 

Thc modcl paramclcrs a and b wcrc also estimated using weighted, non-linear least squares, weighting by 

thc samplc sizc for each mcan weight and lcngth. 

To  dclinc thc rclalionship bctwccn [W,] and agc (I), thc models for Lhe length-age (1) and weight-length 
(2) rclalionships werc algebraically combincd (Funk and Sandonc 1989) to yield the model: 

Thc tcnn a~," is cquivnlcnt lo thc von Bcnalann'y model asymplotic weight-at-age W, parameter. 

A ~otal  of 31 . I  73 fish wcrc aged, scxcd, wcighcd and mcasurcd for length. Samples were taken from Kah 
Shakcs, Cal Island, Wcsl Bchm Canal. Craig, Anila B;ly, Port Camdcn, Seymour Canal, Juneau, Tenakee, 

Sitka, Hoonah Sound, Slocum Arm and Lisianski slocks (Tablc 4). 

Age Composition 

For all hcrring stocks in Soulhcrtst Alaska, with the cxccption of Seymour Canal, a dominant 1984 year 

class was prcscnl throughou~ this rcponi~ig pcriod (Figures 9 - 18). In 1991, the 1988 year class first 
cnlcrcd ihc spawning popula~ion as agc 3 lish. Tllcrc is slrong initial evidence that 1988 will become a 

dominant ycar class. 

Growth 

Thc rclationship bclwccn lcngth and agc was dclincd by thc von Bcnalanffy growth model with parameter 

estimalcs, L,, = 262.4, K = 0.164 and 1 0  = -3.42 (Figure 19). Thcsc parameter estimates yielded a good 
fit of modcl predictions lo [he data for ages 3 through 9. For ages grcater than 9, the fit was no1 as  good. 

Dcpanurc of lhc modcl prcdiclions l'or agc 9+ m;iy be due, in pan, Lo Lhc much smaller sample sizes, with 
auendanl lowcr prccision and polcnlial bias in cslima1cs of mcan lcngth associated with these age classes. 



Mean weight, as a lunction of mcan length, was defined adequately by the allometric model with 

paramctcrs a = 1.02.10" rind b = 3.04 (Figurc 20). Based on these estimates and the L, from (I), the 
cstimatc of thc von Bcrtalanffy asympto~ic weight parameter. W,, was 239. 

Thc relationship bctwccn mcan weight and agc was adequately defined by the von Benalanffy weight-age 
modcl, panicularly for thc agcs 2 through 9 (Figurc 21). Model-predicted mean lengths for ages greater 
than 9 years tcnded to be grcatcr than Lhc estimated mean lengths. Again, small sample sizes for these 

older agc classes rcsultcd in grcatcr variance in cstimates of mean weight and may have contributed to 
a bias in the cstimstcs of mcan weight. Also, bccausc weighted least squares, weighted by sample size, 
wcrc uscd to obtain paramctcr cslima~cs, mcan wcights associated with older age classes were less 
influcnlial in paramctcr cslimalion, comparcd to Lhc younger age classes. This weighting may have 
contribulcd to lhc divcrgcncc of modcl predictions and mcan weights for the older age classes. 

Modclling of thcsc relationships providcd cstimatcs that will be used as benchmarks to monitor and detect 
fulurc changes in growth, and in agc-slruclurcd modcls to rcfinc future stock assessments for Southeast 
hcmng. 

SPAWN DEPOSITION SURVEYS 

Objective 

Dcvclop, conduct, rind cvalualc herring spawning ground success lo provide: 

I .  Lifc hislory inlormalion; 

2. Spawncr biomi~ss data 10 usc :is it comparison to hydroacoustic cstimates; 

3. A population biomass cstimalc to usc its ;I basis for cstablishing commercial harvest quotas. 



Procedures 

Spccific arcas rcccivc hcrring spawn on an annual basis. They have become the foundation for hemng 
slock definitions in Soulhcast Alaska. During this contract period, aerial and vessel surveys were 

conduclcd throughout Lhc region lo documenl spawn timing, and to provide an index of abundance in 
lcrms of lhc nauliciil milcs of bcach lhal reccivcd herring spawn. Aerial surveys were conducted on a 
periodic schcdulc lo documenl lhc prcscncc of cggs on intertidal kelp, milt present in the water, hemng 
schools, and bird and sca mammal activity. In ccnain areas, skiffs were used to monitor the coastline or  

lo collccl simili~r informaiion. Favorable wcalhcr conditions, cxpcrienced observers, low tides, and 
judicious allocslion of thc ncrial survcy budgcl wcrc prcrequisilcs to successful data collection. 

Thc dislribulion of cggs within lhc spawning area, subsirate type, and egg densities were determined from 

SCUBA (Sclf Contained Undcrwalcr Breathing Apparalus) egg dcposilion spawning ground surveys. This 
informirlion was uscd as lhc basis for brick-calculating the spawning biomass from the total egg deposition 

cslim;rlc. 

Oncc lhc spawning arca was dcfincd by aerial and vcsscl survcys, lransccls were established along the 
bcach lrom .25 lo I naulical mile apart. Compass courscs wcrc scl pcrpcndicular to the shore with 
sampling a1 5 mclcr inlcrvals. Divcrs followcd lhc compiiss hcadings from thc upper intenidal zone to 
dccpcr walcr unlil spawn or vcgctalion disappcitrcd. Ditla collected included depth, temperature, substrate 
lypc, and visual cslimalcs of cggs within a 0.1 squarc mclcr frame. Underwater video recordings were 
also Lakcn of subslralc and samplc collcclion aclivilics for lraining new divers, and for visual aids in public 

mcclings. Samplcs of subst~ric  and cggs wcrc collcctcd for laboratory analysis to verify visual density 

cslimalcs. 

An undcnvalcr compass, a thcrmomc~cr, and a dcplh gaugc wcrc pcrmancnlly mounted on the . I  square 

mclcr sampling friimc (mridc from pcrl0raicd 3.4 in. diitmctcr plastic pipe). Thc vegetalion with attached 
cgg samplcs was collcclcd in small siunplc bags (approxima~cl y 2 lilcr capacity) for later hand counting 

in lhc laboratory. Thcsc kclp and cgg samplcs wcrc lransfcrrcd from lhc diver's bag to 4 liter (1 gallon) 
sizc walcr tighl zip lock bags and prcscrvcd in Gilson's h i d .  Only a small amount, 114 to 112 liter of 

Gilson's lluid was added lo a srtmplc for prcscrvalion. Preserved samples were then taken to the 
laboralory for chcrnical soparalion and counting. Thc l'ollowing is a delailed procedure for determining 

egg dcnsilics from collcclcd samplcs. 

1. Dccanl thc Gilson lluid from thc samplc bags. 



2. Add onc normal KOH to thc sample bag and mix lhoroughly through the sample. Allow the 
samplc lo soak for 1.5 hours in KOH digcslivc hydrolysis. Placing the sample bag in a hot water 
bath accclcriilcs digcslion (ccl griiss can stand ii strong digestion, whilc other kelps disintegrate 
quickly, impcding cgg sorting). 

3. Drain off KOH and placc samplc in a 4 liter ( 1  gallon) plastic bucket. 

4. Rcpcated cold walcr washes of the samplc to loosen the attached eggs. Decant and filter each 
wash through a fine mesh sicvc. Thc majority of the eggs in the sample can be removed and 

collcctcd from the liltralc. 

5. Thc remaining cggs musl bc clcancd from thc subslra~c by careful manual scraping. The loose 
cggs must bc clciin of kclp dcbris Tor accuralc volumelric analysis. 

6. Hiind counl and rccosd all cggs lhal arc losl or cannol bc clcaned from the substrate. 

7. Thc loose cgg samplc must bc allowcd 10 soak in 1.0 normal buffered formal saline solution for 
approximalcly 24 hours lo assurc a standardized volumetric displacement. 

8. Thc preliminary slcp in quanlila~ivc analysis is lo determine the standard displacement of 1,000 
cggs. This is done by hand counting 1,000 cggs from a numbcr of samples and determining the 

avcragc displi~~cmcnl. 

9. Hand count lolals arc added lo the silmplc displacemcnl and this figure is expanded by a factor 
of 10 to dctcrminc cggs/m2 a1 cach samplc slalion. One technician can work up approximately 
six samplcs pcr day at it chcmical cosl of iipproximaLcly $3.00 per sample. 

Comprchcnsivc spawning ground survcys utilizing SCUBA wcre conducted in the Kah Shakes, Cat Island, 
Craig, Scymour Canal, Juncau, Tcn;~kcc, Sitkii, Hoonah Sound and Lisianski areas at least once during 

this rcponing period. Thc numbcr of surveys has incrcascd from five during 1987 to nine during 1991. 

Summarics of spawn deposition survcys by arca comparing the egg densities, escapements, and resultant 
commercial fishcrics quoliis is calculalcd cach ycar (Tablc 5). 



During this contract pcriod, a tola1 of 300 paired underwater visually estimated and laboratory counted 

samplcs of vcgctalion with cggs was tiikcn as a means of comparing the accuracy of egg counts by the 
typc of subslriitc, rind bctwccn divcrs, ovcr timc. A dctailed analysis of this information found that 

bctwccn-divcr, and yciir-to-ycar cffccts wcrc not s~atislically significant, allhough substrate type affected 
Lhc relationship bclwccn divcr cstimatcs and laboratory counts. Divcrs, on the average, underestimated 

egg counts al low cgg dcnsitics and ovcrcstimatcd cgg counls at higher densities (personal communication. 
F. Funk). Thc lack of individual divcr affects was attributed to the training and experience of the divers. 

Individual Dcpartmcnt divcrs havc bccn assigncd individual calibration figures that are applied to their 
field cgg count cstimatcs. Thcsc calibralion figures were derived by taking the actual laboratory count 
of thcir collcctcd samplcs and dividing lhcm by their dive estimates. This calibration figure for a 
particular divcr is thcn applicd to his dive count whcn estimaling the total egg deposition number. 

Thc avcragc amount ol'hcrring pcr naurical milc ol'bcach for all arcas survcycd cach year has ranged from 

800,000 Ibs. in 1089 to I,IOO,O00 Ibs. in 1987, wilh a Lola1 live ycar avcrage of 900,000 Ibs. (Figure 22). 
Thcrc was considcrablc variation bctwccn ycars for any one individual area, however. A three-fold 
diffcrcncc bclwccn ycars was nolcd I'or Kah Shakes, Seymour Canal, Tenakee and Lisianski. Sitka Sound, 
with a I'ivc ycar rangc of valucs from 800,000 to 1,100,000 Ibs., and Hoonah Sound with a four year range 

of 500,O(X) to 600,0()0 Ibs., wcrc much more consistcnl bctween ycars in the amount of herring that 

spawncd pcr lincal milc of bciich. 

FISIIERIES MANAGEMENT 

Objective 

Conduct in-season hcrring m:unugcnlcnt rcsponsibilitics and documcnl catches. 

This projcct is ill1 intcgml pan or' thc ovcriill managcmcnl approach for Southeast Alaska hemng fisheries. 
I t  supplics biomass asscssmcnts and the basic lifc history information required to implement the Southeast 

Alaska managcmcnt plan. This plan rcquircs that a minimum spawning biomass or threshold level be met 

prior to allowing a commercial harvcsl. Thc harvest ralc for a stock is dependent upon the size of the 



spawning biomass, and cach stock is subjcct to harvest by only onc gear typc. Distinct herring stock units 

arc specified for harvcsling Lhc wintcr bail and spring sac roe fisherics. A major management concern is 
to minimizc lhc harvest of individual stocks that occur in both fisheries. Although some overlapping of 

fishcrics probably does occur, it is not bclicved that there is significant "double dipping" on individual 

stocks. 

A "thrcshold Icvcl" is thc minimum hcrring biomass ncedcd to ensure sustained yield and it is based upon 

rcccnt stock pcrl'ormancc and historical population lcvcls mcasurcd as catches, biomass assessments, or 
rnilcs of' spawn. Threshold lcvcls have bccn established for cach of the winter bait, sac roe, and spawn- 

on-kclp pound stocks. Thcsc thrcshold lcvcls an: generally the same from year to year but have been 
changcd from thcir original valucs for spccific areas after evaluation of current stock conditions and 

pcrformancc. Currcnt thrcshold lcvcls vary from 4,000,000 to 15,000,000 lbs. for the major sac roe and 

wintcr bail stocks, to 2,000,000 Ibs. for lhc Hoonah Sound spawn-on-kelp pound fishery (Table 6). 

Hcrring stocks with a spawning biomass of lcss than 4.000.000 Ibs.. of which there are many, are not 

considcrcd for harvcsl in cilhcr the Southeast Alaska wintcr bait or sac roe fisheries. Under the current 
approach Ibr setting scitsonal liiirvcst limits, hcrring stocks of 4,OXK),000 Ibs. would allow for an annual 

harvcsl of 200 tons 01' hcrring. The region's current rnanagemenl capability, combined with the highly 
cornpctitivc nature of thcsc lishcrics, rnakc i t  irnpossiblc to successfully manage the winter bait or sac roe 

fishcrics for harvcsls 01' lcss than 200 tons. In thc Yakutat Arca, a winler bait harvest of 100 tons has 
bccn allowcd in prcvious years, but i t  now has ;I 2.000,000 Ib. threshold. 

Annual hiirvcs~ limits ;ire bascd on  a g~rdu;r~cd sculc that allows for highcr harvest rates as the herring 

population incrcascs, rclativc to [he rhrcshold Icvcl. The scalc providcs for a uniform method for 

establishing harvest lcvcls lor each hcrrirlg lisllcry. 'The approach allows for an annual harvest rate of 

bctwccn 10-20°h of the rnarurc hcn-ins i f '  the ~ ~ t i i b l i ~ l ~ c d  spiiwning threshold levels are satisfied. No 
harvcsling is allowcd if  Lhc biomass csti~~ialc I'or the stock is lcss than Lhc threshold. When the estimate 

of thc maturc stock is at ~ h c  thrcshold Icvcl ;I 10%. h:rr\lcst is allowcd. Thc harvest rate increases 2% each 

time thc cstirnatcd spawning biomass inc~rrscs by an amount equal lo the threshold level. The harvest 

rate rcachcs a rnaxirnurn of 20% when tllc population is six ~irncs the thrcshold level (Figure 23). 

Thc succcssful accornplislimcnt ol' t h i h  nlanagcmcllt i~pproach is dcpcndcnl upon the determination of the 

sizc of thc hcrring populations. tllc ugc and gt~)wth chi~riic~cri~tic~ of the individual populations, and 

spawning succcss on a stock by stock basih. Biomasscs for thc Southcast Alaska winter bait and sac roe 
stocks wcrc dctcrmincd I'rorn egg dcposition divc survcys ovcr Lhe past two years, with vessel hydro- 
acoustical survcys uscd in some instiulccs when ;i sp;rwn dcposition survcy was not available. In cases 
wherc spawning ground survcys wcrc uscd, thc cstimaic included only mature herring that spawned the 

previous scason. I t  did not account I'or any rnonality of thc hcmng after the spawning occurred, nor did 



i t  includc any additional rccruitmcnt that may havc bccn realized sincc lhc surveys were completed. For 
thosc inslanccs whcrc thc population cstimi~tc was dcrivcd acoustically, only those hemng that would be 

cxpcctcd to contribute to lhc spawn wcrc includcd in thc cstimatc. This was determined by sampling the 

population with trawl gcar, analyzing Lhc age and size structure, and including only the mature segment 

(standard lcngth >185mm) of thc population. Agc and growth informalion was obtained by sampling 
through test fishing, commercial harvcsls, mid-watcr trawling, and sampling on the spawning grounds. 

Support of thc managcmcnt programs throughout Southeast Alaska is vital to the successful conduct of 
thc fishcrics. Technical dnta support, hydroacoustic surveys, herring behavior observation, and fisheries 
cxpcricncc arc grcat asscts to thc arca managemcnl sraff. 

Thc commcrciiil lishcry in Southcast Alaska produccd a 1986-87 scasonal herring catch of approximately 
8,559 tons. This includcd a calch of 2,506 tons of wintcr bait hcning taken from Craig and Tenakee, 
5,988 tons of sac roc hcrring iukcn I'rom Kah Shakcs, Scymour and Sitka, and 65 tons of fresh bait sold 
from herring pounds taken I'rom Farragut Bay and Silka. Valuc to the fishermen was $600,000 for the 
bail product and $6,800,000 lor thc s;ic roc product. 

Thc total 198711988 scuson h;t~vcst wits about 15,267 tons. This was thc highest regional harvest since 
1964. Thc sac roc harvcsl conlribulcd approximately 1 1,121 ions lo this harvest with an ex-vessel value 

of $7,300,000. Thc catch of 4,129 ions in thc winlcr bait fishcry and 17 tons in the bait pound fishery 

was worth $1,000,000 to ~ h c  lishcrmcn. Thc sac roc lishcry was opcn in Kah Shakes, Seymour Canal, 

and Sitka Sound. Thc wintcr biii~ scason was opcn in Lisianski Inlcl, Tenakec Inlet, Slocum Arm, and 
Craig, with thc bait pound caich occurrirlg in Sitki~. 

Thc total 1988189 scason hanlcst was 10.155 lons and bcca~nc thc ncw high rcgional harvest since 1964 

with a total cx-vcsscl valuc ol' $3.500.0()0. Thc sac roc harvcst totalcd 12,973 tons for an estimated ex- 
vcsscl valuc of $2,530,000. Thc catch ol' 3.1 10 tons i n  lhc wintcr bait fishcry and 66 tons in the fresh 
bait pound lishcry was wor~li $1,000,000 io tllc lisllcrmcn. Thc sac roc fishery was open in Kah Shakes, 

Scymour and Sitka Sound. Tllc wintcr b ; ~ i ~  season w;rs opcn in thc Lisianski Inlet, Tenakee Inlet, and 

Craig arcas. Thc two I'rcsh b;iil pounds opcratcd ill Sitka Sound. 

Thc total 1989190 season harvcsl was 8,059 Ions for thc bail and sac roc fisheries, and 11.8 tons of spawn 

on kclp. This dccrcasc in catch was duc primarily to it reduction in the Sitka Sound sac-roe quota, and 

thc Kah Shakcs gill ncl sac-roc ilrca no1 bcing opcncd to fishing bccausc it  did not meet the required 



spawning biomass threshold level. This was the firs1 year that the Hoonah Sound pound spawn on kelp 

fishery was conducted. Thc total ex-vesscl valuc was $3,400,000. The commercial sac-roe harvest totaled 
4,163 tons for an cstimatcd cx-vcsscl value of $2,200,000. The catch of 3,843 tons in the winter bait 
fishcry was wonh an cslimatcd $1,030,000 to thc Lishcrmcn, and the spawn-on-kelp fishery with a harvest 
of 1 1.8 tons, was worth an additional $170,000. Thc sac roc fishery remained open only in the Sitka 
Sound and Scymour Canal itrcas. Thc winter bait fishcries were opcn in Lisianski Inlet, Tenakee Inlet, 
and in Ihc Craig arca. Frcsh bail pounds in Sitka Sound contribuled an additional 38 tons to the year's 
harvcst. 

Thc total 1990-91 commcrcial bait and sac roe harvest was 6,056 tons of herring, and 13.5 tons of spawn- 
on-kclp. This dccrcasc in ~ h c  catch from Lhc previous year was due mainly to a reduction in the Sitka 
Sound sac-roc quota, and no Lishcry in thc Scymour Canal gill net sac-roe area in 1990. The total ex- 
vcsscl vnluc was $l,XOO.O()O to thc Lishcrmcn. The commercial sac-roc harvest totaled 2,568 tons for an 
ex-vcsscl valuc of $690,000. Thc catch of 3,272 tons in the winlcr bait fishery was worth $870,000. The 
spawn on kclp lishcry was wonh $210.000, and thc frcsh bait pounds, which harvested 65 tons of hemng, , 
hitd an cstimatcd valuc of $60,000. Thc sac-roc fishcry was open only in the Sitka Sound and Kah 
Shitkc~/Ca~ lslitnd arcits. Thc wintcr bait fishery was opcn in only the Craig area, with fresh bait pound 
catches occurring in Farragul Bay and Sitkrt (Table 7). 
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Tablc 1. Soulhcasl Alaska commercial hcrring calches from 1900 to 1990. 

Toul Toul Total 
Y earb' Catch Ycar Catch Year Catch 

at Calchcs includc l'rcsh bait pound harvcsl. 
b/ Catch includcs lola1 scason, allhough rcl'crcnccd as only one ycar. Example: 1976 year includes 1976-77 

scasonal catch from Oclobcr 1, I976 to Scpicmbcr 30, 1977. 
a 1989 and I990 scilson calch includcs hcrring cquivalcnls lor spawn on kelp harvest. 



Tablc 2. Hcrring Hydroacous~ic survey rcsul~s 1986187 ~hrough 1990/91. 

1986-1987 Season  

Biomass i n  l b s  Biomass 
Area Da te  Run # Area Lbs. p e r  X M i l l i o n  % >185ram 

Sq.  Meter Sq.  Meter Computer V i s u a l  > I 8 5  Lbs 
X M i l l i o n  E s t i m a t e  E s t i m a t e  mm X M i l l i o n  

Kah Shakes  04/02/87 1 1 . 0  

Meares P a s s  12/11/86 1 
Meares P a s s  01/07/87 1 

E l  C a p i t a n  12/09/86 1 

Bocas d e  F i n a s  12 /09 /86  1 
Bocas d e  F i n a s  12 /09 /86  2  
Bocas d e  F i n a s  12 /10 /86  3  
Bocas d e  F i n a s  12/10/86 4  

Deer I s l a n d  11 /19 /86  1 

A n i t a  Bay 11/18/86 1 

P o r t  Camden 11 /12 /86  1 

Juneau 
Juneau 

n o  t r a w l  
no  t r a w l  
no  t r a w l  

Mab I .  
Mab I .  
Mab I .  

Seymour Canal  05/03/87 1 

Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 
Tenakee 

1 . 9  
5 . 5  
7 . 2  
8 . 8  
5 . 6  
4 . 9  
5 . 2  
7 . 0  

35.7  
30.2  
1 1 . 0  
1 5 . 5  
1 1 . 7  
7 5 . 1  1 0 . 0  38 .0  28 .5  
71.4  no  t r a w l  
38 .6  no  t r a w l  
36 .2  no t r a w l  
1 1 . 6  1 0 . 0  30 .0  3 . 5  
67 .8  no  t r a w l  

5 . 7  33.0  1 . 8  

10 .0  0 . 2  
1 2 . 0  0 . 7  

6 .0  0 . 4  
no  t r a w l  
no  t r a w l  

L i s i a n s k i  11 /08 /86  1 
L i s i a n s k i  11 /08 /86  1 
L i s i a n s k i  01/07/87 1 

S i t k a  Sound 03/19/87 1 3 2 . 0  



T a b l e  2 .  (Page 2 o f  5 . )  

1987-1988 Season  

Biomass i n  l b s  Biomaaa 
Area  Da te  Run # Area  Lbs. p e r  X M i l l i o n  % > 1 8 5 m  

Sq. Meter Sq.  Meter Computer V i a u a l  > I 8 5  Lbs 
X M i l l i o n  E s t i m a t e  E s t i m a t e  am X M i l l i o n  

C a r r o l l  I n l e t  

George I n l e t  

Tongass  Narrows 

Anchor P a s s  

Meares P a s s  
Meares P a s s  
Meares P a s s  
Meares P a s s  
Meares P a s s  
Meares P a s s  

Tonowek Bay 
Tonowek Bay 

A n i t a  Bay 

P o r t  Camden 
P o r t  Camden 

Douglas  I. 

Hood Bay 

Tenakee 
Tenakee 
Tenakee 

L i s i a n s k i  
L i s i a n s k i  
L i s i a n s k i  
L i s i a n s k i  
L i s i a n s k i  

P o r t  F r e d e r i c k  

44 .3  
42.1  
61.4 

no  est. 

1 4 . 8  
1 8 . 4  

1 0 . 4  

1 . 9  
3.7 

3 6 . 7  
4 1 . 3  
43.5  

1 . 8  
6 . 7  

44 .6  
64 .7  
73.7  

63.0 
63 .0  

0 . 0  

no  t r a w l  
85.  3 . 1  



Table 2. (Page 3 of 5.) 

1988-1989 Season 
- - - - -- - 

Biomass in lbs Biomass 
Area Date Run # Area Lbs. per X Million % >185m 

Sq. Meter Sq. Meter Computer Visual >I85 Lbs 
X Million Estimate Estimate mm X Million 

Meares Pass 12/14/88 1 2.8 1.7 4.7 15.0 89.0 4.2 
Meares Pass 12/14/88 2 3.1 3.0 9.3 89.0 8.3 
Meares Pass 12/14/88 3 3.1 1.6 5.1 89.0 4.5 
Meares Pass 12/14/88 4 3.1 3.6 11.3 89.0 10.0 
Meares Pass 12/14/88 5 3.1 2.2 6.8 89.0 6.1 

Tonowek 12/13/88 1 4.3 10.5 44.7 10.0 56.0 25.1 
Tonowek 12/13/88 2 4.3 8.3 35.4 56.0 19.8 
Tonowek 12/13/88 3 4.5 8.0 35.6 56.0 19.9 
Tonowek 12/13/88 4 4.5 6.3 28.0 56.0 15.7 

Port Camden 11/02/88 1 0.7 0.5 0.4 1.0 no trawl 
Port Camden 11/02/88 2 12.0 0.4 0.4 no trawl 

Anita Bay 12/20/88 1 5.6 0.4 2.0 
Anita Bay 12/20/88 2 5.6 1.5 8.3 

Tenakee 11/04/88 1 2.7 1.3 3.5 10.0 61.0 2.1 
Tenakee 11/05/88 1 4.5 0.9 4.0 61.0 2.5 
Tenakee 11/06/88 2 4.1 1.0 4.1 61.0 2.5 
Tenakee 11/06/88 1 4.3 0.5 2.1 5.0 79.0 1.6 
Tenakee 11/06/88 2 4.7 1.5 6.8 79.0 5.4 

Sitka Sound 03/12/88 1 
Sitka Sound 03/12/88 1 
Sitka Sound 03/12/88 1 

Lisianski 11/08/88 1 4.3 13.4 57.3 20.0 57.0 32.7 
Lisianski 11/08/88 2 4.3 19.8 84.9 57.0 48.4 
Lisianski 11/08/88 1 3.3 9.5 32.0 57.0 18.2 
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1989-1990 Season 

Biomass in lbs Biomass 
Area Date Run # Area Lbs. per X Million % >185m 

Sq. Meter Sq. Meter Computer Visual >I85 Lbs 
X Million Estimate Estimate mm X Wllion 

Carroll Inlet 11/15/89 1 0.5 

George Inlet 11/15/89 1 0.0 

Tongass Narrows 11/06/89 1 1.0 

Anchor Pass 11/16/89 1 

Bocas de Finas 11/13/89 1 
Bocas de Finas 11/13/89 2 
Bocas de Finas 1 1 3 8 9  3 
Bocas de Finas 11/13/89 4 

2.0 89.0 1.0 
2.0 83.0 0.7 
2.0 notrawl 
2.0 no trawl 

Deer Island 11/16/89 1 1.0 

Port Camden 11/17/89 1 2.0 

Juneau 01/23/90 1 
Juneau 01/05/90 1 

Tenakee 
Tenakee 

Lisianski 11/10/89 1 
Lisianski 11/10/89 2 
Lisianski 11/10/89 3 
Lisianski 11/10/89 4 

Lisianski 01/07/90 1 
Lisianski 01/07/90 2 

no est. 6.0 
no est. 10.0 
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1990-1991 Season 
- - - - 

Biomass in lbs Biomass 
Area Date Run # Area Lbs. per X Million % >185mm 

Sq. Meter Sq. Meter Computer Visual >I85 Lbs 
X Million Estimate Estimate nrm X Million 

Kah Shakes 
Kah Shakes 
Kah Shakes 
Kah Shakes 
Kah Shakes 
Kah Shakes 
Kah Shakes 
Kah Shakes 

Carroll Inlet 12/02/91 1 0.5 

George Inlet 12/02/91 1 0.0 

Tongass Narrows 12/02/91 1 1.0 

Clover Pass 12/03/90 1 0.0 

Spacious Bay 12/03/90 1 0.0 

Bell Island 12/03/90 1 0.0 

Behm Narrows 12/03/90 1 0.0 

Anchor Pass 12/03/90 1 0.5 

Fitzgibbon Cove 12/03/90 1 0.0 

Deer Island 12/04/91 1 
Deer Island 12/04/91 2 

Anita Bay 12/05/90 1 
Anita Bay 12/05/90 2 

Tebenkof Bay 12/09/90 1 1.0 

Port Camden 12/08/90 1 
Port Camden 12/08/90 1 

Port Houghton 12/07/90 1 0.0 

Tenakee 12/10/90 1 2.5 10.0 

Sitka Sound 12/13/90 1 
Sitka Sound 12/14/90 1 

Lisisanski 12/11/90 1 25.0 2.0 

Lisisanski 12/11/90 1 0.0 



Tablc 3. Comparison ol' Hydroacoustical and Spawn Dcposition Estimalcs 1986/87 through 

199019 1. 

1987 1988 1989 1990 1991 

Arca Hyd Spn Hyd Spn Hyd Spn Hyd Spn Hyd Spn 

Kah Shakcs 1 . 0 ~  16.8 12.3 6.6 12.8 17 .0~  20.9 

Craig 0 . 7 ~  3 3 . 1 ~  32.7 26.7~ 39.6 36.7 35.6 

Scymour 7 . 0 ~  10.0 6.4 6.2 5.7 4.2 

Juncau 24.k 5 . 0 ~  2.7 7 . 2 ~  
Tcnakcc 21.Oc 13.0 19 .8~ 12.0 8 . 0 ~  10.7 2 . 5 ~  4.0 0 . 3 ~  0.4 

Sitka 32 .0~  91.2 1 17.3 54.4 45.5 46.9 

Hoonah 2.0 8.4 4.7 5.4 

Lisinnski 3 . 5 ~  10.9~ 11.9 33 .1~  2.2 3 . 5 ~  2.0 0 . 9  5.0 



Tablc 4. Summary ol'hcrring agc, wcighl and lcngth data from Southeast Alaska from 1986187 through 
199019 1. 

AGE 
% CONTRIBUTION % 

AREA I1 I11 IV V VI VII VIII+ % N WACE 

KAB SsiAKIZS 1987 CAST NET SAMPLES PRE FISHERY 

Average % Contribution 0 42 14 12 23 5 1 97 462 69 
Average Standard Length 0 168 184 198 206 219 225 
Average Weight 0 68 92 119 136 159 169 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

1987 CAST NET SAMPLES POST FISHERY 

1987 COMMESCIAL GILL NET SAMPLES 

1988 ACTIVE SPAWN CAST NET SAMPLES 

1989 ACTIVE SPAWN CAST NET SAMPLES 

1990 ACTIVE SPAWN CAST NET SAMPLES 

1991 CCMMERCIAL GILL NET SAMPLES 

Average % Contribution 0 4 6 30 29 20 11 101 511 
Average Standard Length 0 191 204 217 221 224 230 
Average Weight 0 112 102 128 141 151 148 

1991 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 3 73 14 6 3 1 0 100 652 61 
Average Standard Length 157 176 186 205 215 217 0 
Average Weight 41 59 69 92 112 110 0 
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AREA 11 

CAT ISLAND 

Average % Contribution 0 
Average Standard Length 0 
Average Weight 0 

Average % Contribution 0 
Averagr Standard Langth 160 
Average Weight 45 

AGE 
% CONTRIBUTION % 

I11 fV V VI VII VIII+ % N MALE 

1991 CObSdERCIAL GILL NET SAMPLES 

1991 CAST NET W L E S  

KETCEIIKAN (WARD COVEL 1989 ACTIVE SPARN CAST NET SAWPLES 

Average % Contribution 23 34 32 10 1 0 0 100 73 
Average Standard Length 112 154 181 199 205 0 0 
Average Weight 16 46 73 107 118 0 0 

1991 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 5 75 10 8 1 1 0 100 95 64 
Average Standard Length 152 167 197 201 237 216 0 
Average Weight 38 52 80 94 140 121 0 

CRAIG 1987-88 TRAWL SAMPLES 

Average % Contribution 0 16 6 9 7 5 4 291 46 
Average Standard Length 0 163 180 193 206 210 222 
Average Weight 0 70 97 121 150 168 196 

1987-88 TRAWL SAMPLES 

Average % Contribution 0 6 29 21 20 15 11 100 243 43 
Average Standard Length 0 163 176 183 195 201 212 
Average Weight 0 69 94 106 128 143 170 

1987-88 C M R C I A L  SEINE SAMPLES 

Average % Contribution 0 11 51 9 15 8 6 605 49 
Average Standard Length 0 162 183 199 209 217 218 
Average Weight 0 62 96 126 150 173 178 

1987-88 C-RCIAL SEINE SAMPLES 

Average % Contribution 0 16 59 76 5 6 5 100 500 49 
Average Standard Length 0 164 179 187 198 206 218 
Average Weight 0 65 96 104 126 139 171 

1988 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 0 16 67 6 5 3 2 100 864 67 
Average Standard Length 0 172 188 195 209 218 229 
Average Weight 0 66 91 102 127 147 168 
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AREA 

AGE 
% CONTRIBUTION % 

I1 111 IV v VI V I I  V I I I +  % N MALE 

CRAIG ( C o n t  .) 1989 ACTIVE SPAWN CAST NET SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  0 3 28 59 7 2 1 100 1308 61 
A v e r a g e  S t a n d a r d  L e n g t h  0 172 190 202 213 225 225 
A v e r a g e  Weight 0 61 86 103 123 137 152 

1989-90 TRAWL SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  1 4 2 37 34 6 5 100 591 49 
A v e r a g e  S t a n d a r d  L e n g t h  161 180 188 199 206 210 217 
A v e r a g e  W e i g h t  51 75 88 105 117 125 140 

1989-90 COMMERCIAL SEINE SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  
A v e r a g e  S t a n d a r d  L e n g t h  
A v e r a g e  Weight 

A v e r a g e  % C o n t r i b u t i o n  
A v e r a g e  S t a n d a r d  L e n g t h  
A v e r a g e  Weight 

1989-90 COMMERCIAL SEINE SAMPLES 

1990 ACTIVE SPAWN CAST NET SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  0 2 12 34 40 9 3 100 942 60 
A v e r a g e  S t a n d a r d  L e n g t h  157 170 189 200 206 216 226 
A v e r a g e  W e i g h t  52 68 92 110 121 140 165 
* 184 additional f i sh  s a m p l e d  

1990-91 COMMERCIAL SEINE SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  1 37 7 9 20 24 2 100 464 56 
A v e r a g e  S t a n d a r d  L e n g t h  173 182 190 207 214 218 227 
A v e r a g e  W e i g h t  60 76 84 113 128 140 151 

1991 ACTIVE SPAWN CAST NET SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  1 43 6 7 21 17 5 100 534 60 
A v e r a g e  S t a n d a r d  L e n g t h  163 179 185 205 215 218 226 
A v e r a g e  Weight 51 66 75 102 117 129 145 

VIXEN INLET (ERNEST SOUND) 1988 ACTIVE SPAWN CAST NET SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  31 32 25 90 2 1 0 100 102 66 
A v e r a g e  S t a n d a r d  L e n g t h  143 163 174 200 207 218 
A v e r a g e  Weight 39 55 63 94 98 122 

ANITA BAY 1988 TRAWL SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  4 52 35 4 3 2 0 100 180 44 
A v e r a g e  S t a n d a r d  L e n g t h  146 160 167 181 194 197 0 
A v e r a g e  Weight 41 51 61 72 91 98 0 
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AREA 

AGE 
% CONTRIBUTION 8 

11 I11 rV V VI VII VIII+ % N llALO 

ANITA BAY (Cont. 1990-91 TRAHL W L E S  

Average 8 Contribution 51 44 4 1 0 0 0 100 104 21 
Average Standard Length 140 161 182 189 0 0 0 
Average Weight 30 47 76 74 0 0 0 

PORT CAMDEN 1987-88 TRAWL SAMPLES 

Average % Contribution 0 5 25 9 28 23 10 100 104 60 
Average Standard Length 0 160 181 186 200 205 219 
Average Weight 0 70 107 117 144 153 198 

SEYMOUR CANAL 1987 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 0 6 13 28 31 15 8 100 934 60 
Average Standard Length 0 165 168 183 195 206 213 
Average Weight 0 67 75 94 116 138 150 

1988 ACTIVE SPAWN CAST NF,T SAMPLES 

Average % Contribution 
Average Standard Length 
Average Weight 

1989 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 20 20 24 20 15 9 8 100 429 61 
Average Standard Length 165 182 187 201 210 219 227 
Average Weight 40 57 80 103 120 140 142 

1990 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 0 6 22 9 18 19 23 97 730 61 
Average Standard Length 0 166 178 192 200 204 209 
Average Weight 0 58 69 91 101 106 120 

1991 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 3 51 9 11 4 6 16 100 564 52 
Average Standard Length 143 164 175 189 202 209 217 
Average Weight 33 49 62 80 98 112 127 

J[TNEAD 1988 PRESPAWN & ACTIVE SPAWN CAST NET SAbdPLES 

Average % Contribution 0 4 45 13 15 15 8 100 485 47 
Average Standard Length 0 171 187 199 208 217 223 
Average Weight 0 59 79 89 104 115 131 

1989 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 1 6 10 46 19 15 4 100 129 49 
Average Standard Length 163 174 188 195 204 217 204 
Average Weight 50 63 82 93 102 126 104 



Table 4. (Page 5 of 8.) 

AREA 

AGE 
% CONTRIBUTION % 

I1 111 IV v Vf VII VIII+ % N MALE 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

1987 PURSE SEINE ACTIVE S P M  SAMPLES 

1987-88 TRAWL SAMPLES 

1988 ACTIVE SPAWN CAST NET SAMPLES 

1988-89 TRAWL SAMPLES 

1989 ACTIVE SPAWN CAST NET SAbfPLES 

1990 ACTIVE SPAWN CAST NET SAMPLES 

SITKA - 1987 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 0 53 17 4 10 14 1 100 669 60 
Average Standard Length 0 169 186 198 210 217 223 
Average Weight 0 67 88 108 134 152 177 

1988 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 0 2 85 6 3 3 1 100 721 60 
Average Standard Length 0 175 187 199 217 225 229 
Average Weight 0 65 77 99 122 140 163 
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AREA 

ACE 
% CONTRIBUTION % 

11 I11 rv V VI VII VIII+ % N #ALE 

SITKA (Cont . ) - 1989-90 TRAWL SAMPLES 

Average % Contribution 0 1 30 66 2 1 0 100 416 50 
Average Standard Length 0 177 181 188 203 223 232 
Average Weight 0 68 70 81 89 122 162 

1989-90 TEST SEINE SAMPLES 

Average % Contribution 
Average Standard Length 
Average Weight 

Averaae % Contribution 
~verage Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

Average % Contribution 
Average Standard Length 
Average Weight 

1989 ACTIVE SPAWN CAST NET W L E S  

1990 COMKERCIAL SEINE SAMPLES 

1990 ACTIVE SPAWN CAST NET SAMPLES 

1990-91 TRAWL SAMPLES 

Average % Contribution 2 93 1 0 1 3 0 100 235 47 
Average Standard Length 164 172 173 185 213 208 0 
Average Weight 50 59 59 74 131 120 0 

1991 TEST SEINE SAMPLES 

Average % Contribution 0 73 3 1 3 20 1 100 643 54 
Average Standard Length 0 177 187 196 222 219 226 
Average Weight 0 58 72 101 147 122 137 

1991 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 1 75 5 1 4 15 1 100 777 62 
Average Standard Length 178 176 179 191 217 218 225 
Average Weight 54 58 61 70 116 121 128 

HOONAIl SOUND 1989 ACTIVE SPAWN CAST NET SAMPLES 

Average % Contribution 0 0 13 72 11 4 0 100 70 58 
Average Standard Length 0 0 192 198 217 221 0 
Average Weight 0 0 92 104 125 139 0 
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AREA 

AGE 
% CONTRIBUTION % 

I1 I11 I V  V V I  V I I  VIIIt % N WAL& 

HOONAa SOUND ( C o n t  . ) 1991 ACTIVE SPAWN CAST NET SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  2 44 8 4 15 22 5 100 553 57 
A v e r a g e  S t a n d a r d  L e n g t h  158 178 189 210 218 219 227 
A v e r a g e  Weight 42 61 77 101 117 129 138 

1988 COMMZRCIAC BAIT HARVEST 

A v e r a g e  % C o n t r i b u t i o n  0 5 83 7 2 2 1 100 217 54 
A v e r a g e  S t a n d a r d  L e n g t h  0 159 169 172 179 189 202 
A v e r a g e  Weight 0 60 69 75 88 97 121 

LISIANSKI 1987-88 TRAWL SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  0 6 87 5 2 0 0 100 516 51 
A v e r a g e  S t a n d a r d  L e n g t h  0 168 168 170 190 0 0 
A v e r a g e  Weight 0 76 76 78 119 0 0 

1987-88 COMMERCIAL SEINE SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  0 1 96 3 0 0 0 100 148 50 
A v e r a g e  S t a n d a r d  L e n g t h  0 166 172 178 0 0 0 
A v e r a g e  Weight 0 63 71 78 0 0 0 

1988 ACTIVE SPAWN CAST NET SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  0 8 84 7 1 1 0 100 647 69 
A v e r a g e  S t a n d a r d  L e n g t h  0 167 178 194 214 209 199 
A v e r a g e  Weight 0 52 62 83 120 107 85 

1989-90 TRAWL SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  23 12 3 14 44 4 0 100 838 51 
A v e r a g e  S t a n d a r d  L e n g t h  134 172 184 200 200 206 214 
A v e r a g e  Weight 7 18 15 14 16 19 4 
* Two age 1 herring i n  s a m p l e s  

1989-90 COMMERCIAL SEINE SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  0 5 4 22 65 2 2 100 100 46 
A v e r a g e  Standard L e n g t h  0 181 190 200 204 219 206 
A v e r a g e  Weight 0 7 11 12 19 4 2 

1989 ACTIVE SPAWN CAST NET SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  0 2 27 67 3 0 0 99 220 80 
A v e r a g e  S t a n d a r d  L e n g t h  0 169 180 182 193 0 0 
A v e r a g e  Weight 0 80 85 79 43 0 0 

1990-91 TF?AWL SAMPLES 

A v e r a g e  % C o n t r i b u t i o n  3 94 1 0 1 1 0 100 425 39 
A v e r a g e  S t a n d a r d  L e n g t h  161 166 181 187 206 198 0 
A v e r a g e  Weight 47 51 70 76 110 88 0 



- 
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ACE 
% CONTRIBUTION % 

AREA I1 I11 IV V VI VII =If+ % W W 

LISIANSKI (Cont . ) 1991 ACTIVE SPAWN CAST NET 

Avrrage % Contribution 2 90 3 0 1 3 0 100 427 75 
Average Standard Length 158 168 181 210 205 202 0 
Average Weight 38 46 56 110 86 87 0 

Total N = 31173 



T a b l e  5 .  Summary of H e r r i n g  spawn d e p o e i t i o n  s u r v e y s  1987  t o  1991 .  

Area T o t a l  Transec t  Avg Meter Avg 1000s T o t a l  M i l l i o n s  M i l l i o n s  M i l l i o n s  P e r c e n t  Quota Catch 
# I n t e r v a l  Width E g g s p e r  M i l e s  Pounds Pounds Pounds Harvest  1988 1987 

T r a n s e c t s  Miles Eggs Sample Spawn Escape p e r  M i l e  Threshold Rate  Tons Tons 

19  8  7  Surmnary 

Kah Shakes 1 7  0 . 5  1 1 3 . 5  35 .9  1 0 . 0  1 6 . 8  1 . 7  1 0 . 0  1 1 . 4  953 1470 

Seymour 2  2  0 . 5  34 .0  64.4 1 1 . 3  1 0 . 0  0 . 9  6.0 11.1 534 302 

Tenakee 1 0  1 . 0  64.0 49.5 1 0 . 0  1 3 . 0  1 . 3  6 .0  1 2 . 4  1450 1275 

S i t k a  8  1 1 . 0  4 6 . 0  51 .6  94.0 91.2 1 . 0  1 5 . 0  20 .0  9200 4216 

Hoonah Snd 6  0 . 5  4 0 . 8  32.6 3 . 8  2 . 0  0 . 5  2 . 0  0 . 0  0  0  

Tocal 136 1 2 9 . 1  133 .0  12137 7263 
Average 27 0 . 7  5 9 . 7  46.8 25 .8  2 6 . 6  1.1 7 . 8  11 .O 2427 1453 

1988 Summary 

Kah Shakes 23 0 . 3  8 7 . 6  5 0 . 6  6 . 8  1 2 . 3  1 . 8  1 0 . 0  1 0 . 5  647 1145 

C r a i g  1 3  0 . 5  6 0 . 0  49 .0  27 .0  3 2 . 7  1 . 2  10 .0  1 4 . 5  2335 2014 

Seymour 3  7  0 .5  2 6 . 6  36.0 1 6 . 4  6 . 4  0.4 6.0 10 .2  329 586 

Juneau 1 3  0 . 5  20.4 47.4 7 . 3  2 . 7  0 .4  10 .0  0.0 0  0  

Tenakee 17  0 .5  3 0 . 3  31 .7  1 2 . 0  1 2 . 0  1 . 0  6 . 0  12 .0  720 1577 

S i t k a  61 1 . O  32 .2  85.2 104.0 1 1 7 . 3  1.1 15 .0  20 .0  11725 9390 

L i s i a n s k i  1 7  0 . 5  2 0 . 8  118.4 1 1 . 8  1 1 . 9  1 . 0  5 .0  1 2 . 8  739 280 

T o t a l  1 8 1  185.2 1 9 5 . 3  164 95 14992 
Average 26 0 . 5  3 9 . 7  59 .8  26.5 2 7 . 9  1 . 0  8 . 9  1 1 . 4  2356 2142 
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Area T o t a l  T r a n s e c t  Avg Meter Avg 1000s T o t a l  M i l l i o n s  M i l l i o n s  M i l l i o n s  P e r c e n t  Quota Catch 
# I n t e r v a l  Width E g g s p e r  M i l e s  Pounds Pounds Pounds Harves t  1988 1987 

T r a n s e c t s  Miles Eggs Sample Spawn Escape p e r  M i l e  Threshold Ra te  Tons Tons 

1989 Sumnary 

Kah Shakes # 1  17  0 . 5  66 .1  34.8 6.5 6 .2  1 . 0  1 0 . 0  
Kah Shakes #2 5  0 .5  23 .0  18.4 2 . 5  0.4 0 . 2  10 .0  
K .  S. Summary 22 9 .0  6. 6 0 . 7  10 .0  0 .0  0  595 

C r a i g  29 1 . 0  43.1 7 0 . 3  31 .7  3 9 . 6  1 . 3  10 .0  1 5 . 9  3152 1691 
Quota set by Board of F i s h e r i e s  

F a r r a g u t  9  0 . 5  1 7 . 8  8 . 7  4.5 0 .3  0 . 1  100 t o n s  f o r  f r e s h  b a i t  pounds 0  

Seymour 38 0 . 3  31 .9  60.8 7 .8  6.2 0 .8  6.0 1 0 . 1  312 547 

Tenakee 26 0 .5  3 9 . 7  60 .4  1 0 . 9  1 0 . 7  1 . 0  6 . 0  1 1 . 6  620 655 

S i t k a  5  1 1 . 0  33.0 60 .7  65.5 54.4 0 . 8  1 5 . 0  1 5 . 3  4146 11831 

Hoonah Snd 1 6  1 . 0  27 .5  43.6 17 .0  8 . 4  0 .5  4  . O  0 .0  0  0 

L i s i a n s k i  1 3  0 .5  2 9 . 6  2 7 . 1  ' 6.5 2 . 2  0 . 3  5 .0  0 . 0  0  770 

T o t a l  191  146.4 126 .2  8230 15319 
Average 27 0 . 7  35 .3  44 .7  20 .9  1 8 . 0  0 . 7  6.4 8 . 8  1372 2188 

1990 Summary 

Kah Shakes #1  6  0 . 3  3 6 . 6  20 .0  1 . 5  0.5 0 . 3  
Kah Shakes #2 1 6  0 .5  70.5 47.4 9.0 1 2 . 4  1 . 4  
K. S .  Sununary 2  2  1 0 . 5  12 .8  1 . 2  10.0 10 .6  679 0  

C r a i g  28 1 . 0  45 .9  64.7 30.0 3 6 . 7  1 . 2  1 0 . 0  1 5 . 3  2814 3221 

Seymour 20 0 . 3  58.5 48.0 4 . 9  5 .7  1 . 2  6.0 0.0 3  61 359 

Tenakee 1 6  0 . 3  65.0 36 .6  4 .1  4 .0  1 . 0  6.0 0 .0  0  595 

S i t k a  3  4  1 . 0  49.3 5 7 . 3  39.0 45.5 1 . 2  15 .0  1 4 . 1  3200 3804 

Hoonah Snd * 1 6  0.5 25.0 47.4 10 .0  4.7 0 . 5  4.0 NA 1 2  11 .8  
I 

L i s i a n s k i  11 0 . 5  24.1 3 8 . 2  5 .4  2.0 0.4 5 .0  0 .0  250 27 

T o t a l  147 103 .9  111.4 7316 8018 
Average 21 0 .5  46.9 45.0 14.8 1 5 . 9  0 . 9  8 .0  6.6 1045 1145 
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Area T o t a l  T r a n s e c t  Avg Meter Avg 1000s T o t a l  M i l l i o n s  M i l l i o n s  M i l l i o n s  P e r c e n t  Quota Catch 
# I n t e r v a l  Width Eggs p e r  M i l e s  Pounds Pounds Pounds Harves t  1988 1987 

T r a n s e c t s  M i l e s  Eggs Sample Spawn Escape p e r  Mile Threshold R a t e  Tons Tons 

1991 Summary 

Cat I s l a n d  25.0 0 . 5  85 .0  47.3 1 1 . 2  1 8 . 5  1 . 7  380 
Kah Shakes 1 1 . 0  0 .4  67.7 23 .0  3 . 7  2.4 0 . 6  280 

Combined Areas  1 4 . 9  20.9 1 . 4  1 2 . 0  1 1 . 5  1200 660 

C r a i g  ** 23 .0  1 . 0  6 1 . 5  63.7 22.0 3 5 . 6  1 . 6  1 0 . 0  15 .2  2684 3272 

Seymour 2 4 . 0  0 . 3  30.2 61.2 5 . 5  4 . 2  0 . 8  6.0 0 . 0  0  0  

Hobart Bay/ *** 
P.  Houghton 20 .0  0 . 5  

Tenakee 1 4 . 0  0 . 3  3 6 . 3  6 . 6  4 . 3  0 . 4  0 . 1  6 .0  0 . 0  0  0  

S i t k a  43 .0  1 . 0  42.7 60.0 44.5 46 .9  1.1 15.0 1 4 . 3  3356 1908 

Hoonah Snd * 1 7 . 0  0 . 5  55 .0  27.2 8 . 7  5 . 4  0 . 6  2 . 0  NA 12  1 3 . 5  

L i s i a n s k i  1 8 . 0  0 . 5  26.4 46.9 9 . 8  5 .0  0 . 5  5 . 0  10 .0  250 0  
I 

W 
W T o t a l  195 .0  118.5 118 .4  7690 5854 
I Average 2 1 . 7  0 . 5  50 .6  42 .0  1 4 . 8  1 4 . 8  0 . 8  7 .6  961 732 

Hoonah Snd *, c a t c h  i s  t o n s  o f  spawn on k e l p .  The quo ta  f o r  Hoonah Sound was e s t a b l i s h e d  a s  150 t o n s  o f  h e r r i n g .  
C r a i g  **, 85% of q u o t a  o r  2281 t o n s  a l l o c a t e d  t o  t h e  w i n t e r  b a i t  f i s h e r y .  
15% o r  403 t o n s  a l l o c a t e d  t o  t h e  spawn on k e l p  f i s h e r y  f o r  1992. 
Hobart Bay/P. Houghton ***, Biomass i s  a  v i s u a l  e s t i m a t e  based  on p a r t i a l  a e r i a l  and spawn d e p o s i t i o n  surveys .  



Table 6. Herring spawning threshold  l e v e l s  f o r  major he r r ing  s tocks  i n  Southeast  Alaska and 
Yakutat . 

Area 
Threshold Level 

Current Designation (Mil l ions  of Pound#) 

Hoonah Sound 

Yakutat Bay 

Deer I s l and  

Anita Bay 

Por t  Camden 

Lis ianski  I n l e t  

Seymour Canal 

Tenakee I n l e t  

Tongass Narrows 
George and Car ro l l  I n l e t s  

Meares Passage/Boca de Finas 
Craig 

Kah Shakes and Cat I s l and  

Lynn Canal 

S i tka  Sound 

Spawn-on-Kelp 

Winter Food and Bai t  

Winter Food and Bai t  

Winter Food and Bai t  

Winter Food and Bai t  

Winter Food and Bai t  

Sac Roe G i l l  Net 

Winter Food and Bai t  

Winter Food and Bai t  

Winter Food and Bai t  
Spawn on Kelp (15% of b a i t  quota)  

Sac Roe G i l l  N e t  

Sac Roe Seine 

Sac Roe Seine 

Other s tocks  not included above Winter Food and Bai t  4 



Table 7 .  Summary of herr ing harvests dur ing  the 1986/87 through 1990/91 season. 

E n t i m a t e  T o n s  
T o n s  for  T o n s  Harvest T o n s  O p e n i n g  C l o s i n g  

Area D i s t r i c t  T y p e  Q u o t a  Q u o t a  R a t e  % H a r v e s t  D a t e  D a t r  

1986-87 Season 

C r a i g  Area 3/4 W i n t e r  B a i t  9700 1050 10.8 1231 01-10-87 01-10-87 
T e n a k e e  12 Winter B a i t  6500 800 12.3 1275 01-10-87 01-10-87 
Farragut 10 B a i t  P o u n d  NA 100 NA 3 
S i t k a  13 B a i t  P,ound NA 100 NA 62 ---- 

T o t a l  B a i t  2571 

K a h  S h a k e s  1 GN S a c  R o e  11400 1200 10.5 1470 03-26-87 03-27-87 
Seymour  11 GN S a c  R o e  3950 400 10.1 302 05-01-87 05-06-87 
S i t k a  13 S e i n e  S a c  R o e  22750 3600 15.8 4216 03-31-87 03-31-87 ---- 

T o t a l  S a c  R o e  5988 

1987-88 S e a s o n  

C r a i g  A r e a  3/4 W i n t e r  B a i t  16550 2150 13.0 2014 01-04-88 01-14-88 
T e n a k e e  12 Winter B a i t  9900 1450 14.6 1577 01-04-88 01-04-88 
L i s i a n s k i  13 W i n t e r B a i t  2500 250 10.0 280 01-04-88 01-04-88 
S l o c u m  Arm 13 W i n t e r  B a i t  2500 250 10.0 258 01-04-88 01-09-88 
S i t k a  13 B a i t  P o u n d  NA 100 NA 17 ---- 

T o t a l  B a i t  4146 

Kah  S h a k e s  1 GN S a c  Roe  8400 953 11.3 1145 03-25-88 03-25-88 
Seymour  11 GN S a c  R o e  4800 534 11.1 586 04-26-88 05-01-88 
S i t k a  13 S e i n e  S a c  R o e  46000 9200 20.0 9390 04-04-88 04-14-88 

----- 
T o t a l  S a c  R o e  11121 

1988-89 S e a s o n  

C r a i g  A r e a  3/4 
T e n a k e e  12 
L i s i a n s k i  13 
S i t k a  13 

Kah  S h a k e s  1 
Seymour  11 
S i t k a  13 

1989-90 S e a s o n  

C r a i g  A r e a  3/4 
T e n a k e e  12 
L i s i a n n k i  13 
S i t k a  13 

Seymour  11 
S i t k a  13 
Seymour  11 

W i n t e r  B a i t  13300 1810 
W i n t e r  B a i t  6000 720 
W i n t e r  B a i t  5950 740 
B a i t  P o u n d  N A 

T o t a l  B a i t  

GN S a c  R o e  6150 647 
GN S a c  R o e  3250 332 
S e i n e  S a c  Roe 58650 11700 

T o t a l  S a c  R o e  

Winter B a i t  19800 3150 
W i n t e r  B a i t  5350 650 
W i n t e r  B a i t  2500 250 
B a i t  P o u n d  NA 100 

T o t a l  B a i t  

GN S a c  Roe  3100 312 
S e i n e  S a c  Roe  27000 4146 
GN T e s t  F i s h  NA 

T o t a l  S a c  R o e  



Table 7 .  (Page 2 of 2.) 

Estimate Tons 
Tons f o r  Ton8 liarvest Ton8 Opening Cl08ing 

Area D i s t r i c t  Type Quota Quota Rate % Harve8t D a t e  D a t e  

Hoonah Snd. 13 S p a n  on Kelp NA 150 11.8 tons  spawn on ke lp  ---- 
Total  Spawn on Kelp 11.8 

1990-91 Season 

Craig Area 3/4 Winter Bait 18550 2814 15.2 3272 01-14-91 01-24-91 
Farragut 10 Bait  Pound NA 100 16 
Si tka  13 Bait  Pound NA 100 6 5 ---- 

Total  Bai t  3353 

Kah Shakes 1 GN Sac Roe 6400 679 10.6 660 04-08-91 04-11-91 
Si tka  13 Seine Sac Roe 22750 3200 14.1 1908 04-10-91 04-13-91 
Seymour 10 GN Teet Fish NA 16 ---- 

Total  Sac Roe 2584 

Hoonah Snd. 13 S p a n  on Kelp NA 150 13.5 t ons  spawn on kelp 



....... Management Area Boundary 

Figure 1. Southeast Alaska Region (Region 1) hening registration areas (Southeast Alaska Area A and Yakutat Area D) and management 
area boundaries. 
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Figure 2. Southeast Alaska herring project study areas 1986187 through 199019 1 .  

CANADA 

LEGEND 
1. Craig 
2. Ernest Sound 
3. Hydaburg 
4. Annette Island 
5. Haod Bay 
6. Gambler Bay 
7. Tenakee Inlet 
8. Cat Island 
9. Port Frederick 
10. Port Althorp 
11. Lisianski Inlet 
12. Peril SrraitsMoonah Sound 
13. Windy Passage 
14. Kah Shakes 
15. Cleveland Pem./Helm Bay 
16. Juneau (Auke Bay) 
17. Sitka 
18. Seymour Canal 
19. Kasaan Bay 
20. Thne Mile Arm 
21. Port Carnden 
22. Farragut Bay 
23. Port Houghton PACIFIC 
24. Anita Bay OCEAN 



Figure 3. Southeast Alaska herring food and bait fishing area, 1986187 through 1990/91. 



Figure 4. Southeast Alaska sac roe fishing areas. 



Figure 5. Southeast Alaska spawn on kelp pound fishing area, quota by regulation. 



I 

Figure 6. Southeast Alaska fresh bait pound fishing areas, quotas by regulation. 



Figure 7. Relationship between visual and computerassisted hydroacoustic survey estimates, 1986/87 through 1990191 seasons. 
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Figure 8. Relationship between biomass estimates estimated simultaneously by spawndeposition and acoustic methods. 
Points denoted by an 'X' indicate estimates made visually from acoustic equipment; points denoted by squares indicate 
computer-aided estimates from acoustic equipment. The R-square value for the relationship between acoustic and spawndeposition 
methods was 0.61 (P = 0.013). 
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Figure 9. Kah Shakes area herring age compositions, 1987 - 1991. 
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Figure 10. Cat Island herring age compositions, 1991. 



(Anita Bay) - Trawl - 1988 

60 

50 

E 40 g 30 
a 2 0  

10 

0 
2 3 4 5 6 7 

Age class 

Cast Net - 1989 

35 
30 - 25 

g 2 0  
$ 15 " 10 

5 
0 

2 3 4 5 6 
I Age class 

r 

Trawl - 1990 

2 3 4 5 

Age class 

(W. Behm) - Cast Net - 1991 

80 

w 60 
E 

40 
P 

20 

0 
2 3 4 5 6 7 

Age class 

Figure 1 1. Ketchikan area herring age compositions, 1988 - 1991. 
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Figure 12. Craig area herring age compositions, 1987-1 991. 

-48- 



Cast Net - 1987 

35 
30 

10 
5  
0  

2 3 4 5 6 7 8  
Age class 

Cast Net - 1988 

30 
25 

E 20 
@ 15 
$ 10 

5 
0  

2 3 4 5 6 7 8  
Age class 

Cast Net - 1989 

25 

20 
L 

$ 15 

10 P 

5 

0  
2 3 4 5 6 7 8  

Age class 

Cast Net - 1990 

2 3 4 5 6 7 8  

Age class 

Cast Net - 1991 

60 
50 

E 40 
30 

E 20 
10 
0  

2 3 4 5 6 7 8  
Age class 

Figure 13. Seymour Canal area herring age compositions, 1987 - 1991. 
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Figure 14. Juneau area herring age cornpositlons, 1988 - 1989. 
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~ i ~ u r e  15. Tenakee inlet area herring age compositions, 1987 - 1991. 
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Figure 16. Sitka herring age compositions, 1987-1 991. 
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Figure 17. Hoonah area herring age compositions, 1989 and 1991. 

- 



Trawl - 1987 

E 100 

g 50 

8 0 
2 3 4 5 6 7 8  

Age class 

Commercial - 1987 

2 3 4 5 6 7 8  

Age class 

1 

Cast Net - 1988 

- 100 c 
50 

2 0  
2 3 4 5 6 7 8  

Age class 

Cast :Net - 1989 

E loo 
8 L 50 

2 0. - 
2 3 4 5 6 7 8  

Age class 

Commercial - 1989 

E loo. 
8 50 
f 

0. . 
2 3 4 5 6 7 8  

Age class 

Trawl - 1990 

E 100 

! 50 
$ 0  

2 3 4 5 6 7 8  

Age class 
.I 

Cast Net - 1991 

L 

2 3 4 5 6 7 8  

Age class 

Figure 18. Lisianski area herring age compositions, 1987-1 991. 



Figure 19. Southeast herring length-age relationship based on a von Bertalanffy growth model. Data from 
commercial and research samples, 1987-1 991, are included in estimating the model parameters. 
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Figure 20. Southeast herring weight-length relationship based on an allometric model. Data from commercial catch 
and research samples, 1987-1 991 were included to estimate the model parameters. 
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Figure 21. Southeast herring weight-age relationship based on von Bertalanffy weight-age model. Data from 
commercial catch and research samples, 1987-1 991, were used to estimate the model parameters. 
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Figure. 22. Estimated biomass (million pounds) of herring spawning per lineal nautical mile of beach. 
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Figure 23. Harvest strategy for Southeast Alaska herring stocks showing allowable 
percent harvest of the biomass of mature stocks based upon the 
established harvest threshold level. 
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The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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